The effects of intravenous injection of synthetic human pancreatic growth hormone-releasing factor-44-NH2
Recently, growth hormone-releasing factors (GRF) have been isolated and characterized (Guillemin et al., 1984) . Human pancreatic growth hormone-releasing factor-44-NH2 (hpGRF-44) specifically stimulates the release of growth hormone (GH) in rats as well as in human (Guillemin et al., 1982) . Furthermore, hpGRF-44 also stimulates GH release in cattle (Hodate et al., 1984 a, b Johke et al., 1984 Moseley et al., 1984) , goats (Hodate et al., 1984 (Hodate et al., a, 1985 , sheep (Hodate et al., 1985) , swine (Hodate et al., HODATE et al. Endocrinol. Japon. June 1985 unpublished data), rabbits (Chihara et al., 1984) and chickens (Leung and Taylor, 1983) . In cattle, administration of thyrotropin releasing hormone (TRH) results in release of thyrotropin (TSH), prolactin (PRL) and also GH (Kelly et al., 1973; Convey et al., 1973; Slebodzinski and Wallace, 1977; Kesner et al., 1977; Johke, 1978; Hodate and Johke, 1979) .
In the present experiments, we studied the effects on GH, TSH and PRL release after intravenous injections of synthetic hpGRF-44 and TRH, or hpGRF-44 in combination with TRH (hpGRF-44 plus TRH) in dairy calves, and found that when hpGRF-44 and TRH are administered together a synergistic effect on GH release is obtained. A similar effect in vitro has been reported in chickens (Leung and Taylor, 1983) . However, as far as we know, the effect in cattle has not been reported.
Materials and Methods
Experimental animals Four 12-month-old Holstein dairy female calves, 334 kg mean body weight (bw), and four 6-month-old Holstein female calves, 159 kg bw, from the Institute herd were used. The animals were fed at 0830h, and hpGRF-44, TRH, hpGRF-44 plus TRH, or saline were given at 1030h and/or 1330h.
Synthetic hpGRF-44 and TRH preparations for injection
The hpGRF-44 preparation was synthesized by the solid-phase method and purified by HPLC (Ohashi et al., 1984) . The TRH preparation was supplied by Takeda Pharmaceutical Co. Ltd., Osaka. These preparations were dissolved in sterilized saline before use and injected intravenously (iv) into the experimental animals through an indwelling catheter inserted into one of the external jugular veins.
Blood sampling method
The jugular venous blood of the experimental animals was taken from an indwelling catheter previously inserted into one of the external jugular veins.
The blood samples were collected before, and during 3-6 hr after hpGRF-44, TRH, and hpGRF-44 plus TRH, or saline injection. Serial 3-4 ml blood samples were collected into centrifuge tubes containing heparin, and immediately chilled with ice. Individual plasma samples were obtained after centrifugation and stored at
Measurements of plasma GH, TSH and PRL, and statistical analysis The concentrations of plasma GH, TSH and PRL were determined by radioimmunoassay methods (Johke, 1969 (Johke, , 1978 Hodate and Johke, 1979) . Areas under the GH response curves for 3 hr after injection of hpGRF-44, TRH, and hpGRF-44 plus TRH, or saline were reported as an index of the total amount of GH released in response to each treatment. These areas under the GH response curves formed on plotting papers were determined for each calf at each treatment, and expressed as units previously reported by Moseley et al. (1984) . The t-test was used to assess the significance of the difference of the data (Snedecor and Cochran, 1980 Time after injection (min) contrast, the mean plasma GH concentration in saline injected control calves varied within the range from 2.6 to 10.4ng/ml (Fig. 1) the GH response curves for 3 hr after th e 1st and the 2nd injection did not show a statistically significant difference.
Discussion
Our results indicate that the simultaneous administration of hpGRF-44 and TRH causes a synergistic effect on GH release in cattle and that hpGRF-44 is a much more potent stimulator of bovine GH release than TRH. These results are similar to the previous results obtained in vitro using a primary chicken pituitary cell culture system which indicated that the ability to stimulate chicken GH was cumulative when hpGRF-44 and TRH were added together in the culture medium and that hpGRF-44 is much more potent than TRH in stimulating chicken GH release (Leung and Taylor, 1983 
